NUMBER OF ELECTRONS IN THE ATOM
When the preceding conditions are fulfilled, we see that when we have N atoms each containing n electrons in a c.c. of the gas, the energy in the scattered radiation will be (87re4/3m2) Nn times that in the incident X-ray radiation.
If we know the pressure of the gas we can, by Avo-gadro's law, determine N, and if we measure the fraction of the incident radiation scattered, we can determine n, the number of electrons in an atom. This was done by Barkla for several gases, and he found that for these the number of electrons in an atom was approximately half the atomic weight, except for hydrogen where there was one electron in the atom. This is in accordance with the result of modern investigations on the structure of the atom. This would make the part of the mass of an atom due to the electrons a very small fraction of the whole mass, but the fraction would be much the same for atoms of different chemical elements.
The expression for the scattering can be expressed very simply in terms of the radius of the electron. The mass m of an electron of radius a is given by the equation m=2ez/3ai since the energy scattered by an electron is 87re4/3w2 times the energy of the radiation passing through unit area, it is 6-n- times the energy falling on the area of the cross-section of the electron.
On the quantum theory of light the scattering by electrons arises in a different way. When one of the photons in a beam of light strikes against an electron it is deflected, and produces light in the direction hi which it is deflected ; it will also lose energy, and since the frequency of the light is proportional to the energy, the frequency of the light will be diminished, and the wave-length increased. The dynamics of the collision between photons and electrons have been worked out by A. H. Compton, who showed
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